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(54) PHASE CHANGE OPTICAL RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a phase change optical 
recording medium capable of realizing a sufficiently low cloth erasing 
even at a narrow track pitch with a sufficiently high EER. 
SOLUTION: The phase change optical recording medium comprises 
a recording layer (4) containing Ge, Sb and Te as main components, 
and crystallization accelerating layers (31, 32) provided to be 
contacted with the layer (4). In this medium, a composition of the 
layer (4) satisfies predetermined conditions in a Ge-Sb-Te ternary 
phase diagram. The layer (4) contains the Ge, the Sb and the Te as 
main components and satisfies predetermined conditions in the Ge- 
Sb- Te ternary phase diagram, and a part of the Sb is replaced with 
Bi, or a part of the Ge is replaced with Sn. 
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(57) 60, 

[Hi] +^{ci^^EER > feJ:t;«h7s/^^^f 

r-t>-H»(cgt^ o^>r t^-;**: urn-Tar 

(4) SulSlS^S (4) «lti(j btifz 

ts&itfemm (3i, 32) ^iiu mzumm 

(4) GDi&J&j^ G e - S b -T e =7ufiHIlvL:Jol^T\ 
^f^co^^rr^fc-rr. t. £t~. Ge, Sb, fc^tFT 

(DMf&fr, G e - S b -T e HTcfflBiCfcl^T, ^f^O 

GeO-WSnffI^n5^^^ii:t5o 
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1 

[4#fP!##ofeffi] 

[»3R9tll Ge, Sb, ^ctU^T e^^J*»i:-r6iS 

SrjyftU AtrlBlQflkJB <OMj*3^ , Ge-Sb-Te 
ffiHlC*5^T, TIE (1) , (2) &£V* (3) 

(1) GeTe£Sb 2 Te 3 £ ~ 7C-frAfi 
JSISUiGO (GeTe) 2 ~ (Sb 2 Te 3 ) 

(2) (GeTe) 45- (Sb 2 Te 3 ) 2 

(3) mia«ia— s-frAarit«36>b*iacft*iPi^o. 5 

[ff^2] Ge, Sb, e *±Mit5E 

*JB«:A«U fflrlBlBftJI^fiA^, Ge-Sb-Te 
HTcfSlH^^T, TIE (1) , (2) ^J:^ (3) <7> 
S b <n-^&B i (ci: K> 2m^ 
%J^_b> 1 5JH^f%£JlT, «*Ufc^i:Sr4*«i"rsffl ^ 

(1) GeTe£Sb 2 Te 3 £ SrJB-SJMHr. 5c-&4ft 
i^^iiO (GeTe) 2 - (Sb 2 Te 3 ) ^^rilD, 

mumu~7t^^m.mm\cm\Etj:m.m^ r> t> g e t e a 

(2) (GeTe) 45 - (Sb 2 Te 3 ) 2 «9 , 
fjfS^-TC^^m^^iC^iai^iE^J: 19 t> S b 2 T e 

[»*?B3] Ge, Sb, &£tFT e £^J&#£-r£fE 
•Ji«:A4iU fitt15g5M<afijtt*t. Ge-Sb-Te 
= 7cfflBUc*3^T, TIE (1) , (2) fcsj:^ (3) 

£ G e (D-^ZB i l£ «fc I? 2/^ 

(1) GeTe£Sb 2 Te 3 ^ S^&iB 

(GeTe) 2 -(Sb 2 Te 3 ) ,££i§^ 

(2) (GeTe) 4 5~ (Sb 2 Te 3 ) 2 £&ai *) , 

fliiia»ta-^#AMfi»j»{cSit&ii:»^ HSb 2 t e 

(3) miB««-s^AfiAlft*»bai<c**rfifi^o. 5 

■ « r. * zftrnt-t sit** 2 3 {cis^ 
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2 

fcLE*offl«fc3tE*«t#o 

[ 1**31 6 ] mH»Afc{£*BJItt, GeN, GeON, 
CrO, SnO, S i N, SiON, NbN, TiO 
N, ZrON, I nON, ^^t/^^^V^ bftSS^ 

ll*#*8] *-X*fBB«3&»b«», fUiGHFiWi, ISA 
fWfcilB, CM, 12^1, KJItJifcJMIIU HtJ 

.EEWiG)**** 5 nm^_b, 3 0 n m£AT\ WE* 2 
Of»SOJSJ5^4 0nm6ir, WEH#f 5 

[ 0 0 0 1 ] 
[0 0 0 2 ] 

7 7 >r ^*nfiis < isffl * nr *5 5 , ^^.fht<D 
r*t>, ffl«ft3teE»jK#«t, h^giTi? 

b, CD-RW, DVD-RAM, DVD~RWfi:l 

[0 0 0 3 ] ffiK{t3tfB»jK#oS*WfeJlfl!fiS:«:, * 
A£f«#>b> #iT#BS, Eflfcflt. f2f»l, &J:U< 
K*tBW>fcfc6o ^#JR£K*tRtt, mW^X~<D%<D%, 

[o o o 4] n&ikummw<numm\zte, 

<t:#«>^l^bn*r*3 t? , ItfflCI^Ge-Sb-Te 

Ge-Sb-Te LPffiSfillcBaLt 
4#§§BS 62-209742 Jtt/ J . A p 

pi. Phys. 69 (5), pp. 2 8 4 9- 2 8 5 

6 (i 9 9 i) j ici^^nrv^o 

[ 0 0 0 5 ] %fM$%$ 2- 2 0 9 7 4 2^4*«tC«:, G 
e : 5-4 OJ^^-%, S b : 7 - 4 OJBR-%, T e : 4 
5-8 0g^%(^MT'»^ Li^arttBHsftS^Sixras 



3 

9, r J. Appl. Phys. 69 (5), pp. 2 
849-2856 (1991) J {CIS, G e T e t S b 
2 T e 3 <D-^<D&mmi£&&&&&m—7L&&faf&B; 

ftoL^/I^ — IS (GeTe) 2 (Sb 2 Te 3 ) COMfife 
[0 0 0 6] fcfcU £*ufc 2o<D3tltt^W: % 

[0007] «4ft{6a*^H'rs^*D«i: ltis, & 

H^Pl 0-2 7 5 3 6 0#^«L rjRi 0 Efl^ft 

ffi«W5E^^>^^!> A«*»^t*p p. 8 5-9 0 
(1 9 9 8) j Sr*ff #§§¥1 0-2 

7 5 3 6 0#Mtll ffitt#JtJBi:^5*»-eE«JR 

fco^TISS^^^o 
[0 0 0 8] tfc, ^10 Effi«ftE*W5E£^>'# 
v> r> JMKjRIk jtft PP. 8 5-9 0 (1 9 9 8) j C 
IS, efifkteiiS^^ 5*m"CE»«o±Tt> b< is>t 

Ntt*ft«JiJI4riBUfc|B»fltOj|ifiti: ITI1 Ge 2 
Sb 2 .2 Te 5 £Ge 2 Sb 2 .4 Te 5 <7>~ai t> #01^ 
SttT^So «*ftffiaiJi*:R«*fcaji*i: IT, *£ B B B ft 

[0 0 0 9 ] ±^bfe^{C, tt*ft*ff«C*5t^r«C, fctal 
ftffiitJI £ ^i^bftij:/^^ e S b T e Co^T 
IS, a»**ritKH36«l!II*$nr^53a«, j£Afc{£*BJI 

[0010] — _bi£Lfc4*BBHg6 2-209742 
-§"4*SL I" J . Appl. Phys. 69 (5) , 

pp. 2849-2856 (1 9 9 1) J fcll, _blE*& 
J&O-^ICS n&£lMSB i ^Dx.fc*^-<0#^ ■ 

S£ B B B fti8ft£ * ^<7>ti3LBa«{cov^T«[{sTb 
[0011] CCT*. ^a^^u — xtn, iStSh 

[0012] — G e S b T e S n Sfc-g^a* &£1E 

«B»cB8-r Z&to&it LTIS, 12 Slff9Efl:E*9F 
JE*^^*^* A»«»X*p p . 3 6-4 lj 
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Sr^^a^feSo ^IfcDcfaS, GeTe-Sb 2 Te 
3 7t^^^&^^>t>^ G e 4 Sb 2 Te 7 ^ 

ITG e CO— S nt'HSLfcG e 2 . 7 Sn 
1.3 Sb 2 Te 7 §Mffl^5^tiaot, Snft 

[0013] GeSbTeBi ^-£&lE»«Ofl| 

IS, SI¥3-4 2 2 7 6^«, fti¥8-3 210 
10 4 l#4*«:iSj:Uq*§fI¥l 0-3 2 9 4 2 2 -JH*«MHi 
7F£*lX$3K>, 4#t-, 1#S?3-4 2 2 7 6^il:jo 
i^TIS, B i S^^iSJB*ft*«lRlJi»*35«|B»*n 

SW^ B B B ftft^L^ n;*^ ^^BB-#-5|E»«;ft< , 

* , b ffl « a ft £ rms a ft * ft <d mm> \z. m u r is m 

[0014] 

[«9§#*BfeLJ: 5 _bx£U*:J: ?lc, mm 

mm (c & ^ x IS , ^ B B B fttext « £ Sfi-g* ft i ^Rg * £ 
20 SStSGeSbTelCO^tlj:, gffftfiAfil^H 
§^iltl^i\ *SaTrfWE«Jl£^*^fcG e S b T 

^ B B B ft^3tS^^^^^^^^ftlS^F-h^r-^o 
it. 

[0015] «**sa5(c*5^rtt, umm&m& 

ISGeSbTeSn %i$o£XfG e S b T e B i |Co 

@^B^ B B B ft • ga^ B B B j^ra^, #-&Aoa«oH 

«Moi>TIS, *W3ft«5F+»-C*> 0 , ^n^^L — 

[0016] *$8KIS, ±IEbfc^^S^T^^"r5I^M 
^fig^TftSiXfcfe^^fcf? , GeSbTeK^ 

[0 0 17] gp^, *^0Jcog^is, -H^lciS^EE 

^ [0018] 

^, miO^IS, Ge, Sb, fcit/Te^M^ 

■t-sias*^, ffiriaffiSJitcSLTRtf btifc^M 
xiii^^Jr^L, missa»«oas^^, Ge-sb-T 

eH7ctl^g{Cjol^r, TIE (1) , (2) (3) 

[0019] (l)GeTe£Sb 2 Te 3 £ *&&9k 
&~7ti?&&3L%k-t<D (GeTe) 2 - (Sb 2 T 

50 e3 ) ^SriiD, ^le^ffi-Tc-g-^^tc^iliftiitlS 
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XVbGeT em&\Z*t*1XlZbZZt. (2) (G e 
Te) 4 5-(Sb 2 Te 3 )2 ^talS, StJfBS©-7C 

^AfifiKDl^Silt^dtlllJ: fc S b 2 Te 3 flt»fc*b 
^ , (3) ftffESi«-7r^-&*aj*^^Sii: 
ft*|p]fc:o. 5^%JS^Ji, 5^-^%J^T, ^7 h Uc 

5 12»JB«: Affile lWlalBMOfij***, Ge-S 
b -T e =7nfflH{-*5^ N T, TIE (l) , (2) & J: U* 
(3) <Dftf**Wfc-r SbO-®l:Bi(a 70 

<^ ir 6 ffi X 5tia»jaCflc *r«{JW £ o 

[0020] (l)GeTe£Sb 2 Te 3 k&1&J&#k 
U~7t^^mf&B±<D (G e T e ) 2 - (S b 2 T 

J: "9 t)Ge T efig»lC*tP«l(C*>Sr , (2) (G e 
T e) 45- (S b 2 T e 3 ) 2 , ffiffiSHEl^TL 

&&m&m^mmj:\Em£ t>t>s b 2 Te 3 «»^*tf 

ttflfcifeSri:, (3) miE^-Tc^^^bMB: 

ft#fpjfc0. 5 JW^%£JL_t.. 5I^%J^T\ ^7^U; ^ 

5^ f3^Sll Ge, Sb, fcme«r±*» 
£-*-5lSftJi£ 3 HrflfU miB|SftJ|(Ofi^, Ge-S 
b-T eHJcffiBteSS^T, TIB (1) , (2) £>J;U< 
(3) GeO-MSnia 

[0 0 2 1 1 (l)GeTe£Sb 2 Te 3 £ 
K~ S^AfifKlft-fc^ (GeTe) 2 - (Sb 2 T 

X K> hO e T e/£#fC^tH!RC&£ n t. (2) (G e 
T e ) 45- (Sb 2 Te 3 ) 2 j£«:5S *) , ffJlERffillTC 

^Aft^lfllcSiffftiElft J: HSb 2 Te 3 ^^|:ftp 

do^^>6c (3) mm&w-K&&mf&mfrbm\M. 

ftsfrfpJiCO/ 5JE^%EAJb, 5JPj^%£AT* ^7hLfc 

[0 0 2 2 ] CtLb^i^, ttAfci&KJItt, G e N, 
GeON, CrO. SnO, SiN, SiON, Nb 
N, T i ON, ZrON, InON, *5 J: — # V>&> 
b ft £ b aiiftfc: lll^b^^t)^^t5Ci:^ 
£ii5fc5o tfc, ,^ B B s {fc4£xi/I^J^te, lnm£*_b, 1 

[0 0 2 3 ] K±^*l--*3 0»W*C«Sffi««*IH 
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U lffl15EflU|£>JRJVat 5 nm&LJb, 3 0nmgiT, S3 

[0 0 2 4 ] i^T, *l~»3 0««tC«SfflS^E 
ftjSWco^T, £ 5»JlWk:RWrs. ft l <n 

[0 0 2 5 ] #3§9?#«i*, ^ffio^ B H B ^iiiii:^^ 
fc^/t«^lc*Hft|S«JROfi^afiffl{co^T«Wbfc 
*g*, t**, j»*ft«itJi3a*«^»-&JcA»i:AftStt 

^■3Hcft «9 , ^ X (X-E) 4#ti^rafe^> 

■^asi»*^«[*^ft , ^n*^ l^-X (X-E) 
[0 0 2 6 ] 3B*ft«aJifcfi^ k>*fc»-& JC#«ftG 

[0027] 0 4 1*. GeSbTe HtC*I 0_LM:JSI^ 

GeSbTe Lfc GD~C£> £ 0 

[0 0 2 8 ] i 4 [OTfG e - S b - T e ZS^ilC^ 

iit5GeSbTeOMl^t 0 ^ <7>Mfi£ffiH 
12, GeTe£Sb 2 Te 3 t 7G<&£fififc 
mm±.<D (GeTe) 2 - (Sb 2 Te 3 ) 
«9 , ^-TC^^^^m^^iUfti:^ piHGeT 
ea»^*tf««Cfc-5^i:t>«C, (GeTe) 4 5~ (S 
b 2 Te 3 ) 2 ^Y^riil?, SitH— TC^fiAMlmtCS 
lilfte^q ct«9t>Sb 2 Te 3 fiS»JC*tf«^lfcD, 
o«ffi— 5c*AJIi««m}&>bai[ft*-lPlfci0 . 5JW^% 

[0 0 2 9 ] ±J6U/tiJ: 4#^BS6 2 - 2 0 9 7 4 

2 f=r{&^\Z. It, m4 C/^fA-B - C-D - EtD^^cD 
jfijftffiH^, Malfbteiie^^fcft^G e S bTefli 
#a-C*>5Ci:*s^Sixrir^. fiU S^B^62-2 
0 9 7 4 2 -g-^a^Ji, *«KUl«6«»l*tt*ftaV 

5EER^B85S-rSf5<fttt, T e 5 5G e 15S b 2 o^I 
[0 0 3 0 ] M H B B ^teitjg^^h>-frfc^!l^, IE14{C^ 

-r, ♦aae-fk^v^p p. 85-90 (1998) t^l 

JK*o|E»S o& Att -5 o 

[0031] jRio»WJc«SE»«*«c*3t^r, ISA 

f^itSi: bTIi, G e N, GeON, C r O, Sn 
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O, SiN, SiON, NbN, T i ON, ZrON, 

i nON, ^(Dmtm. mtm. rs^k, &xf, 

[0 0 3 2 ] lEftJRO^-ttOtCO^fi 

tc , ffi ft ss» a f t a #j #j 9k t m ffl as B a B ft offixi 

[0 0 3 3 ] /e B 'iftteig«OJBIfftt, fftt<(Jlnm 
&L±, 15nm£AT, i:^^t<l^lnm^±, 10 
nm^T, ft)»IKlj:lnm^J:, 5nmt(m 

«a^JK«a<DRW-3ftS LfC< < ft 19 . lnm*if(4, 
IB»*o«*ft«:ffijS"t-5a*^*»^ft5 0 
[0 0 3 4 ] »2:fcJ;lMB3tt»Kfc«5ffi§Eft 

5£ £ftT£fcG e S b T elE»JR«7>^fiS;4SHSrttWU 
fc3B*, ^t>^ B H B ft^r^^M< , ?S*J±:^iS^bft6« 

[0 0 3 5 ] t:t-, M(Oj: 5 ic, «-7c#firiUftj&» 

b^iHft^fSl{C^7 h LtMOG e S b T e 

s^ B B B ft^«{c^^ < mm^xi^ct^mm^o 

[0 0 3 6 ] L2>>U ^(D-JjT-, I^7hia^S 
*it^«L»iC«SftLfc. got; GeSbTeEilM 

SS#S B H B ft^«]Si^ft^-^, B*i« H 1iftt»«l$ft 
rt*5C4#«WLfc. Sim-rftl^, GeSbTeZ 

mmz-yy hLfctftf-cwt, ^^ B B B ft^ft^gtiS B B B 
fti«*fc»Sfclc«»i-sr:i^a*ft36»ofc. 
[0 0 3 7 ] t:t*, afi8*riK— 7clijail«>»±3&»b-> 

7 h tfc±T\ S b O-^^rB i T*. #?5^fiGe 

h-eftiHSjefiftd^SJ^ft, £>oS bo-^ 
Bit', s fcliG e O-SI: S n T'f ftt 5 C <h C J: 

[0 0 3 8] ::t\ f 2^)l^m5GeSbTe 

H8f4, GeSbTeETctiiiT, f 2^|l: 
^^GeSbTeBi ^^0-<— ^ £ft<5GeSbTe 

(C&tfSG e S b T e ^^CQ^fifc^g £ fimT&> <5 e 
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S b 3j5£B i T-g^-r^ttJ^G e S b T e <£>«U$;ffi 

[0 0 3 9] 4$§8BS6 2- 2 0 9 7 4 2#^$glChi, G 
eSbT6W^/i^MMfC> i8(C^fA- 
B - c - D - E A«ojBAfil^0IT«>2 n £ 
£ftT^£ e fiu *#«tcB8»+5*lKmS*ftXU< 

[0040] GeSbTe = S*&^H*l« a H B fta*flP 
12, GeTe-Sb 2 T e 3 Sr^imifcJ: WO 
ftaa^«rie;^*5t^rW-<feftT*3 t> , ^Jpn. J. A 
p p 1 . Phys. vol. 26 (1987) supp 
1. 26-4, p. 61j {Ci^^tlTl\6o WXlRfc: 

i- S r £ X *) , Bffl j@Afti&£a*fitt(;:il < ft S £ * 
ftTt^So 

*0 [0 0 4 1 ] L^l, HXlRfctf:, Si^^ B H B ft*S{c 
r-ft<, *«k3B*ftai[«t>aa^7 Mc£ >3iTl, * 

[004 2]fSfifl 2m+%&±.. 15^%^T 

[0043] GeSbTeBi & &t5,»J£<D &m&Lf& 
12, M¥3-4 2 2 7 6*^«, 4#§8^8 - 3 2 1 0 
4 1^8 WJ:Wii¥l 0-3 2.9 4 2 2^«IC 
30 ffl^Zinxiav % ^H^3 -4 2 2 7 

*5i^Ttt, B i ^D(ci:5^ B a B ft^ffi^_b^j^:^l5M$ 

ftt>Sffi#^ B H B ftft^U^ u-;*tcB8-t-SEitWc 
ft<. ^fc, @tl^ B H B ft^S^ B a B ft^co^(c^-r 

[0 0 4 4] ±E^*D3tRlcW^$ftTl/^-5« 
i^^, SbO-^Bit-fiLf:f, «^Ge x 
(Sb a B i ha ) y Te 2 ^ Lfc«J*lt x : y : 

40 &-7c&m&mfrh*£ < mtitimf&xjb*) . ^n^^ 

[0 0 4 5] ^8 * % «AJi4*M5p8 - 3 2 1 0 4 1^- 
SA»1#B¥l 0-3 2 9 4 2 2t^«, 
3-4 2 2 7 6 #4*«<D3SlS0«|a> b . ilBOff^ 

^-/^■^^fiH^'&SftS^, BifMWI^l^ 

S^SSiC^^ftftlr^ 

5(7 [0 0 4 6] ^{C, B9I4, GeSbTe 
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S b T e S n-g^^r, (Ge a Sni- a ) x Sb y Te 

[0047] GeSbTeS n # AfB»Ji O^^J^fc 
pp. 36-41J (Cli, G&2.7 Sni.3 Sb2 Te 

^TcDpJ^iSft^o G e - S b-T e H^BlHcjo^T, 
GeTe^Sb 2 Te 3 £ SrK^Si — TC^^M^^mii 
OMCfc^TG e — ^5^S n LfcMjSli, fff 

i-7C^MSm^^>7 Ge 

[0 0 4 8] tMll 2I«1^L 2 0J5^%£AT 
S 0 

[0 0 4 9 ] Z.(D £ ? GeSbTeSn^LGe 

a ^ a* jfift k « *tf -e-r ^ . a « » a « *>te 

[0 0 5 0 ] »2:fc«fctf303g!fita*, ±x6 
/SjtteiaftjRTtc, SAfWJ£jiJB£ Lt, G e N, G 

eON, C r O, SnO, SiN, SiON, N b N, 
T i ON, ZrON, I nON, f©g{fcft, Rftft, 

b a « m a ittmm s n 5 0 

[0 0 5 1 ] fe33, *2asj;^3<DaWH*3^r, JE(C 
[ 0 0 5 2 ] 

[XH<o%lb<z>7£tt] SAT, BB5Sr#flRLT, 

o«*flsteas* 3 i, IE** 4. ss2 03Bft^ieafc»3 

2, 12^12 2, Kit* 5 a*, w*»j**ixr^ 
[0053] stRi £ itii h 7 y*\sifirfr—-f<n 

3 5ym^tfc 0 |g 1 <7>^F*fl 21, 12 GO^/I 2 2 
£LTi3, ZnS-Si0 2 ^fc, |1^I2 
1 *3 J:tJ*» 2 *>^R8«i 2 2 (7>JRff tt, I5^g 4 J&SjBAl* 
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J8«cfcSfti:#ft«*t«fc*>S#o**3> hit: 

[0 0 5 4 ] j£Afci£i§JI 31, 32i LT«\ StffS L 
fcJR*t»0*36»ba3tLfc. J»gl4 2-10nm^lBT 
^X.fc 0 KflfeJI 3 £ ITI4, G e S b T e H7G^<E>i*JR 

i<? [ 0 0 5 5 ] ^F^il 21, 2 2 £ ITIi, Z n S - S i 
0 2 Offcfc? S Te-O, Si-N, Al-O, Al 

31, 3 2 tm-<nttm\^zz t^mx-tbZo urn 

■ 4li±ft^GeSbTe-?tillifi<, Bi, S 
n, Co, N«^IKlO**lT^ri)ftt\ fi»«5t>A 
gPdCu^C, AITi, AlMof^i^Tt>> 

[0 0 5 6 ] *«<a»j*wu ^^y^fer-nasu, titm 

Ii8m/ s &m/vfd 0 

[0057] mm^mti^xn, ^-*sa*o. 

2 5 ju mO|- JD&^Off-^ — ^^IJ^fS^LT4 5 d 
BBlJiOCNRflt3ft«»bixri^5^^«r*BL*:«, 
0. 9 2 /x m^m— JSSHRO^— *?IJ&* — '^'f h 
(OW) -> 0 . 2 5 ju m-^ — ^yiJ£rOW£ + tEl<OOW£: 
0. 9 2/zm^0. 2 5 ju m^OWlC^Jt 
0. 25ym0^rf 1)7^/^0. 9 2 jlz mCO^ 
30 *VT<r>m*M*)<nm (*3MH*Jfc : EER) £p-< 
fc. 

[0 0 5 8 ] ^tC, Itf^IOO h7$/^C0. 92 
/im^-7-^?lJ^10[5]OWt, SM»^ — ^^lEft-TS 
fff^^/b h =7 y?±.(D 0. 25^mCO^^yT U-^/^^r 

[0 0 5 9 ] lB»4#tt<7>ffffife*tCO^rRK-r 

^ WHM) #ffit£*-C*< Lfc»^ P«h7^ {CfB^ 

^^u-^r*^5o ^ n^-f t — x<7>mf%te. % i (c, 
h7 ^^jc|B»-r«B»c^- ift'-^iS^d* h 7 * 

8F7s/^WUI^ irt^^o«f(aot 
h9r/^**3ft«*tfl.Stt5fca!)-e*>!3, S3C, Si©^ 

[0 0 6 0 ] ^^^Ji, gAiOHocoHSco^r-, 4# 

5o H2I4, ^S$^ B H B {b^«^-^m^:^(C^|ElT-^ 
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9 , Wmltv- ^60*1, Wc *tu 
[0 0 6 1 ] 03ICfe^r, T xttfeAflSffi** Tmli 

ra. Nnrnghmtkmrnm. Gi*jigAj»iHH«&-*ive 

^ft#E B B B 1C^£t>^-fo ttgAftBS) KirttB 

flM«:K£*M. jBAflst&A»±fc*ffi.U 

So 

[0062] «Rtm£A{btt* EfcSftSfcrfc^rfc-to 

m^r-&6 0 *BWW8Aftia*, Wt-, i3C/TtG, 
HP^fe B e B i*^*S^P#L.Tjo^ , G3&«»*WiS-C**: 

[0 0 6 3 ] ::r% »84CNRt«:ft5fc»l:il, 

*fttfixtfftfcfto\, 
[0 0 6 4 ] ^8^^i^^,^ s B 0 {t;^xiii^^^fcm'a'{c 

©l&lft<D»tf d>ft9lCi^«tt*tMk 

[0 0 6 5113315, ^ n;*^ I/ — l^*-&GD#'J 
c ^bWml^^otSI^iWMl, 

[0066] m^m ogAflse*) \zn. mmm* 
^bre H ifb-rSo r coasts i^r 15, gmc^-TN 

»llc*LT*gAlfcte«*S:K«U N<D*irN*t*»c*5 
V>T G &m$ltf)\z{&T £ r £ j&WSBftlEftflKOfi 



(7) 4$M 2002- 2 93025 

12 

SEER*i*^MItfc:f>M»Lfc**, ^GtC^IB^n-S 

[0 0 6 8] *»W<o*l<o|81|[»ttU:*5^r«:, 0 1 

60nm, 11^12^^113 1, 3 2^gf 
£:5nm, Eii4(OiJ||:i5-2 0nm, % 2 co^F 
M22OM?rl0-20nm, RWK 5 bjBWSr 1 
00-150nmatT^^^U OTEUfcW 

[0 0 6 9 ] **(7>S-3fsf^ ***»ttt l Wt, T" 

^12 1, 22^ZnS-Si0 2 , E»S4**?8S 
MltMOii$:tt5Ge S b T e , «A{kfi&itJi 
31, 32£rGeN, S*tJS5 ^ A g P d C u ^ Lfc fl 

Wtcfctf 5 i cPSlcj;5Mtj*r**?5 

[0 0 7 0]*!:, H4«c^i-*fllK^«5E»JISr* 
J^-f^G e S b T e Ottj*JBHfc*ttii--Sfc»*>, K» 

[0 0 7 1 ] H5J5, M~7C^Ml$OG e 40 Sb 8 
Te 52 TCO^ET-Ji (GeTe) 40 - (Sb 2 

Te 3 ) 4 ) «r»*n, «©z:7c-&A*a««^Sii:**- 

R^i^^n^^i/-^ (X-E) coB8««:^-*-H-c*> 
m^^b^i^^-fS] ( + ) ^^T^^^l (-) COM^T-n 

[0072] h 5 lessor, hs m^- 

%) , MliEER (dB) ^ctU^^a^^U — ^ (d 

b) !r/Tt e I5l:fcw, ft^Ate, *#9§0>,tgAte 

M B e B ^H^^i-5tB^^C0^ n^Y U-^, 
40 C , * t* fc:H to 5 IS Afltf&atJI £ =fir £ ft ^ESfflE 
^EER, i&*Dtt, tt^SW^HtodKA^SJI 
£^£ft^f2^£f£o^ l/^^^LT^ 

[0073] *&m<omikfcfemm&i€+znmmmz 

ERi5S»ftfiI^:^-rt>60^. ^n^^u — ^^^-h^> 

50 hfi^O. 5 - 5i^^%O^S{Cj3^^r, EER, ^ o 
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[ 0 0 7 4 ] — ^*SW0S B a B ^xtS^^L^^fB 

etc, £>o h ^ 5/ * tr yf^a 2 ic/^twc j; r> hfc< 

[0 0 7 5 ] ^coj: 5 ^*«7>E»JK*(OSS*tMi, 

&m&m m±_x\^ «(cjg b% ^bffiii* £ ffl ^ ^ »-& -c 
[ 0 0 7 6 ] — *3§^£>tf £ J: 5 (c^ H B B <t:^ilS 

«N-5<Z>T-, EERtSffftlSrftfiftS. H# 

(>5^^%) \^te^tzm&\a$, m^mihfci&m 

«<Z>^»*T?l*NO(ST*»iWa*ft< ft t? > EER 

[0 0 7 7 ] fififcs^ ho£2pi:ft6«iail7c-& 

^Ml^iSmJiT^G eTeiSb 2 Te 3 CDi£^£:3t^ 

£Mc:fc>^T\ ^7 hi41Sf %?©G e T e IfiSit^ 
tSEER, ^n^^ is — 6 (C^ ^^T^-To 

[0078] B 6 J&> b * GeTe it^ 2 2. 2 

fl^X.nffG e 2 Sb 2 Te 5 i:HSb 

2 Te 3 #*^*J««*rCW:, E ERttfi#*HttSr**i- 

^P^^l/-^^-t-^ffe5r^, GeTett^ 

fffc'ffiS:;*-*-**, EERWt, ^-h^ftfl^ft^r 40 

[0 0 7 9 ] r03S*fi, GeTeit^22. 2 
*Slr-tt, iMMl^Mim^^>7h^ 

GeTe^4 5lf%^ix.5^, SftfcteitJi Srfli 

[0 0 8 0 ] GeTe^Sb 2 Te 

3 i«:ft-KSHH-7C-fr^fifc«m±(D (GeTe) 2 - 
(Sb 2 Te 3 ) -£X*aS!>, ~ TC^fiAHmC 50 
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SitftittlfcpJ: D t>G e T efiS^^Wtfiffl^fcO, 

(GeTe) 45 - (Sb 2 Te 3 ) 2 *YSrS^ £1© 
~7t;^^Mj&^m{^i£^[£^q J: 19 t> S b 2 Te 3 ^c 

*-r£®iKT-(0^ Iff/iEERt Sh7!X^es/f 

*5r.^ds*?3&»So ft*5, gem ^7ht^4if 

%^4§^£#'J^bfc^ ^7M*«0. 5'~5J^%<7> 

[0 0 8 1 ] £l±<DfS 1 OHI^itll fEft/I 4 OpEj 
(HMttAfbffii&JI 3 1, 3 2^R(JfcWlcot>TR5IL 

o^tefifWEitJB 3 l £r|3:tf Tt>, W«fcKtf 

flciD*riE<oj:5^, £ffii±£*i tf^RgWl 2 1, Eft 

14, f2^#i2 2, StfJi 5 tOJH»-C*BIU, £ 

=F»M 2 1 £15»J14 oftB^S^U S4R1±{-, Kit 

%2<D^m. Efts, jBi^TWJBtoms^Bi 

tt, m2 0^^iii:ffiftjicoFfl^lr^^^ 0 
[0082] coj;5^ «A{b4&jfJltt, IsftJIo^ 

[0 0 8 3 ] W:, *#9§*>JIS2 (D»iCo^TS 
[0 0 8 4] B7I4, *»KO»2 03ftfc»tt£«<5ffi 
T, K*Rl±fcltt, *2^F8WB2 

2, |EftJB4 0, S*tJB5^jiH»:afji$nT^So 

[0 0 8 5 ] 1 , % 1 tf^gfrJB 21, |2 2 

2, teXTf&Mm 5 otff, flff«tt. Siomfl 

[ 0 0 8 6 ] KftA 40^ ITtt, GeSbTeSn^ 
ctt^G e S b T e B i EStc**^ 2 li^SI^ 

[0 0 8 7 ] *I(7)»Stt^^s;^Sr-m\ 

ftH»{C#^Lfc 0 IBftXIfett. Scf4 0 5 nm, NA: 
0. 6 5 (DWffiK&El^XnMl'tZo iS^Uti8m 
/ s ZM/utio 

[0088] mmjf&te, mi<Dmmmmxm^^z<Dt 

[0 0 8 9 ] *KJ6»1IBtc:*3^Tt>* H3*r#HRUTR 
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[0 0 9 0] *BBg B H B {bli E»ifiafc:*3^T 

too9i] s»icNRfflS:»5fc«>[cii, 

[0 0 9 2 ] *|Sft*ttO4BH*<0«=S**£G e S 
bTeEii^^fcS^i^^, i3l07fN, G££ 

[0 0 9 3 ] (8f B {^) ttU KftJIfr 

H^*»k ^ B e B ^^S^±co^.S^tctt:^^g^P#ra^ 

<5£:a£>l;L, G e S b T e B i £»&$rAt\ NO 

^^GtC^iBSttS^ l *£+#tC{g;^ 

[0094] &mm<D%$ 2 (ommmmiz&^Tft* m i 

»-BIJH4***«ttfcn— i: EftBSrGeSbT 
[0 0 9 5 ] EflU|0>fljfttt. ^^jx^ y l/>f*—Vy 

[0 0 9 6 ] B8^^lfijSfiB&f»til+5;fcfc 
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7 ht^Oj; 5 l^it^o G e S b T e Htc^&CD 

[0097] GeSbTeBi ^^GDii^te , ±|BHtc 

ER, ^ n.^Y U ;* £<Z>§§HS£r^-t~III*C&>5o *&/&<7} 

(D-ftfa ( + ) £feT<z>*-|p} (~) (omJiX-'rt^, + 

[0 0 9 8] 810 {Clfc^T, *tttt*>7 h 4, ^ttli 
EER, ^ n*^ J*£r;^U *fn»Ali. #IMfc7£ 
ttl:«5G e S b T e B i -&AlE»JRSr«ffl LfclSftJK 
^EER, *fixl*BHt, *S?»*ftl:ff5GeSbT 
-20 e B i ^AIE»«S:«^B Lfc|B»«t*0 * n ;* -Y 

WixKlCWt, tt*S« OG e S b T e EMUKtrtt^ 

■ b t eumm&tem \.tz.ummw<?>? **r* 

[0 0 9 9] ^7hfi0%OiSiMGe 40 
SbgTe 52^ Si~7C^J*jKm3&^^^ h £-££:G 
eSbTeZ7C^\ HlOCO^fn^C, D{Cjtfj£-?" 
So £fc, Ge 4 oSb 8 Te 5 2^Sb^04l^% 
KtfB i T-fi&LfcG e 40 S b 4 Te 52 Bi 4 fiftfrS 

[0100] #^JS^1BU:«SG e S b T e B i ^£12 

%Ol^ft>Ge S b T e H7C^^^(Ctt;gLTE 
E Rfr£Tf? vx^f I" — * t t>ic£#T-£>£ e L)6>U 
0. 5JH^%eiJiO->^ hfiT'ii, EER^fcft^ 

^Ttt>00, E ERIi^+##ffi£7KL£: 0 ^oT, 
^ '>7ha[0. 5~ 5m^%<D&mt^l s T. EER, ^ 

[0101] ^^Sf^G e S b T e IBftJKSrtt 

§^ft)V'7ht5^, EER^ftlCfiTtTLt 

so [0102] z.<n& z> *v£&<ommm&<DMz>m^n. 
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fij**mJi-Ctt, WI:GeSbTeEMSr*fflLt» 
-^T-t>> 8 3l:/7t84S«4N, *§Aj*fiiS«Gas# 

— XhXZ^o GeSbTeESRSrttfflL, 
aflt*r«— 5c*fifiltilm^bS bj£#U:SfrW^>:7 h 
l3l;/TtN, G^lcMWSTLT, ^ 

[0 10 3] — *\ **Jfc««JC*5tf5J:5«-, Ge S 
b T e B i 13^^^^^ Lfc^i^, ^^;*&/&«£m£> 

D*^«S:««Ft5<Dr, EERt>6ffft«tlM»t 

So ^7hfiW (>5j^%) icfco 

S#-B i «*<D^»*-CttN(OiST*:»«ia**< ft 

[0104] v-^ hoii^^^gr^ii^ 

gmifOG e T e £ S b 2 T e 3 CDfcfc^£"&* ^ x.ft 

<Dn#&ffi1to G e S b T e B i E»R«:=firi-Sia» 
JKffcfcLjol^T, S/7H1. 5J[^%T-(DG e T e 
tfcWtSEER, ^D^^l/-^^|llCJ^t 

[0105] Bll^b, GeTe fckfl* 2 2. 2 

fl*tMGe 2 Sb 2 Te 5 £ 9 t> S 
b 2 Te 3 EERI4*ff4iSr* 
f^^n^>f t — \*2*^+#ft*> GeTeJt^45l 

[0 10 6] ^(753l*li, GeTelt^22. 2 

[0107] ^PJO^^i-S, G e T e £ S b 2 Te 
3 £ *T«e^«— 7C-&A«fi8;»mJi(7> (GeTe) 2 — 

(Sb 2 Te 3 ) SI— S^&fifiMftmfclSB: 

ftiWftJ: !? t>Ge T eJ*»H*tf«|C*>!3, £>o (G e 
T e) 45- (S b 2 T e 3 ) 2 <£*ai S , ^~tg^&*& 

AMmScSdtftdClilJ: 0 * S b 2 Te 3 fi»»^*tr«fc 

<D^, M^EER^, m h7 S/^ tf iX^T-t>+^tC{S 

•5 o 

[0108] v-y hfi^r-^i: U B i ®&:&£r 

^Xfc^oam^-ro 01211 gZTc^im^ 
bO->7 bfi£: 2. 5 %£ lf:G eSbTeBi 
*3^T, SbOB i{:J:6fM^0^b61|?%^T- 
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[0 10 9] SP^, BifSIWl^li, 

^wtA#tf*>S3&*, eer»\ tt^fitr±i-r 

t, ^ p ^ ^ l/-^ f^Ifbtf ^ E E R ^fS] i:t 6 o H 

[Olio] *llwf3^iMM^, G 

10 e SbTe S n -g*&;5> ft 515® K«rA <r*fclB«M*fc 

[0111] Bl3tt, 

::W7 h*<B«**W:«IROGe S b T e B i 
GeSbTeSn^tl^Ge 
40 Sb 8 Te52<7>Ge^SnT'fftLf:Ge28Sb 
8 Te 5 2Sni2*S*t4fe%^7hfiO%i:tS. » 

— 7t^^^a^^^^b v-^ h L jtG e S b T e -£^il§J5£^ 
*5^T\ Ge(7)-||5^SnT-tSt, fi^GeSb 

^ Te Sn<£#0 1 2!^%|C^5J:51StfciS^* 

mmmmt Dt 0 

[0112] I^v-7 h ft, 09 (£*3^T, I^ZlTn^ 

A«jS;lft^fe4r±«>*iRi ( + ) ^^Tco^fS] (-) <7)psj 
+*rtl-*lRl*HPI»«>a*Sr»fc. 013 

[0113] 013 ICSS^T , h 4, MM ft 

EER^W^n^^l/^^U 4ffjM>AI*, 
HmW^m S > GeSbTeSn h ft 6fS£iil£: 

G e S b T e S n^4^t 4 5ESRS:ftffl Lfc 

e S bT e^43&»btt«IB*K*«ffll^fclB»«ff<DE 
ER, SMxJSlDH «g«^GeSbTe^b^^E 

[0 114] GeSbTeSn^i 
36»bfe*E»K*«ffiLfc|B«kaff^3s^TI4, ^7h 
fi^O. 5JB^-%*»-CttEERttfi»ftt>OC0, 
40 ^-Y ^^G e S b T e =7C-&A^b ft 5 ffi»)BI£:te 

7 httll EERIi^bbf > ^D^^-^Sb 

^o^>fl/-^liSjfiIS:/7t 1 (>^, EERI^ 
^+#ftfit£^bfc 0 
[0115] ^oT, #*1S»1»^W:, v-^ hfiO. 5 

— SJ^^/oCOfiSH^fcl^r, EER, ^d^^u— 

{ca»ftflt^L^-rc i:^*ijSo cni^i, 

50 «)G e S b T e EMirttA lfc«#(ii*5^r B. ±» 
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[0 116] SC, GeSbTeSnClLTt), ^7 

b<Dmmt tez>&—7r;&&m.rftm±.X'<DG e t e t s b 
Mtsv'? h&zmx-Tm%k<Dnm*?f^tzo Gesb 

OGeTel^CMSEER, ^ l/-^^ri 

[0117] il 4(C^i"J: G e T e it& 2 2. 

2JBC^%*»<D««, f^»tjl«GB 2 Sb 2 Te 5 
^•Pt>Sb2 Te 3 ^*t^fi8:««T-tt, EERI^fiS 

fc, GeTe^4 5imix.^«t'll 
[0 118] GeTefcfcd*2 2. 2i^% 

B Te^4 5l»^iiSt SnfMtTott)N 

[0119] fifcoT, *»Ktf«ff-*-<5, G e T e £ S 
b 2 Te 3 £ ^&M;**!im±<Z) (G e T 

e) 2 ~(Sb2Te 3 ) ^XSrii 9 , |g~ Tt^^iS&fifc 
M^aiS&DUflp J: HGeT e/&#iC^t?{I)lC&i9, 
£>0 (Ge T e) 45- (Sb 2 Te 3 ) 2 ^Y^rilD, 
»~ TC^A&AlftmCCfidCftilLfft q J: «9 t> S b 2 T e 3 

S:«t58it?o*, WEER^h7^t'^f 

*Sr^dS*iJS 0 **3. I14T-I1 v'7hfi^4, 0 
JH^%0^^$r^J^U^:^, >7 hfi^O. 5 — 5. 0 

jw^%^*shp»9 lessor, ai4^B«(oew5»bn 

[0120] EJl±Oj:5 4. SnfM^tfcl^W 
i^EER^K, S nW:&&$:m-tb? 

a«*fttft^i*EE R^itsor-, :nb^r- 

G e S b T e B i £ W«-C*>ofc. 9 S nfit 

r-^ofc^, ftfti 2-20 B^%oaa9«r-ii . 

[0121] £UiCom 2io 3 (O^^^^T-f^, IS 

i^ico^ri^ gioll^li:^5J:5 
ic, fci:x^GeN^^o^ 5 B a {b^xi^^^^^^^ 

5: tfr-zimx-ibZo 
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[0122] sx±.mM bfcm 1 ~* 3 <Dmm&m\z.%>^ 

Onm, f 2W^MI^4 0nm£AT, K^M^ 

it? [0123] iicfft l<i2, « 2 <D^wm<omm* 1 

0— 4 0niru SMH«f^5 0-2 0 0 nmi:t 

fit Sli: j^-BTtB 

[0124] ex jiom 1 ~m 3 ©itiiii , 

[0125] 

fflaft*E»Jlt#«cj;Jxtf, t&I^^EE RtDfrfrb 

[0®(7)ffimneRK] 

[mn w^si o**?g*jc««ffiaEik*E»«t 

30 [12] ^ p^^ l^-^OS@«:«^Wlc*ta o 

[B4] *«WoJBi ^**««Jc«Sffi«ft*E»K 
#<aE»«£«fiS;-*-5G e S b T b 

[H5] *^«o«i oHifil^tfS, HTctlUJo 
»~S^&&SllU&>fc<z>$<':7 hfii: E E R2o£lF^ 

[Be] &&m<omi<Dnfc&m\z&ztt&itytumm 

40 W<OUmm$:mj&'thG e S b T e ^OG e T elj* 

[17] *«WOjS2 0X**«^«5«Xft*E»« 

[H8] **W0»2 0**»»t««ffiKft*E»« 
#<alB»/l SrSlfiSci-S GeSbTeBi -g*&tf)$?igtt£& 

[19] *^iOl3 0ll^li^5flf{^Eit 
#WE8J«S:i«t5Ge S b T e S n-&&<D#»fcfi 

5^ [no] &&m<om2<nnmmmizistfz>. =7tnm 
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[iii] *mm<o% 2 omaje?iBicfii5fflx^3feia® 

j£#tf>E»JB&«J$;"*'5G e S b T e B i ^^feOG e T 

HIo 

[mi 2] *»w<7>* 2 <Dmmi$i&\z%>ft z> , Ge sb 

T e B i ^^OS b<7)B i \Z £ £ W8k& t . EERjoJ; 

[Hi 3] *&m<ois 3 <onm&mz&v z * htc*bh 
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[1114] *«W^!fS3W**«tt^«SfflaEffc*1S» 
y&W<nUm.M*:mj&~rZ>G e S b T e S n^WG e T 
efiSttfcMtSEER, *n*-fl— ^Sr^-TWft 

l 

5- sat*, 

2 1 ■••fl 1 CO^F^JB* 

2 2-«2 (7>^F»fl, 

3 1 <DttAYb«9JI, 
3 2-"^2 0^ B B B ^jtS, 
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